Abstract. When examined using continuous wave electron paramagnetic resonance and nuclear magnetic resonance spectrometers, the high Tc superconductors give rise to intense, low field, 'non-resonant' absorption signals in the superconducting state. This phenomenon can be used as a highly sensitive, contactless technique for the detection and characterization of superconductivity even in samples containing only minute amounts of the superconducting phase. Further, it can also be applied to the determination of material parameters of interest such as Jc and He2 in addition to being a powerful way of distinguishing between weak-link superconductivity and bulk superconductivity. The details of these aspects are discussed.
Introduction
The study of electrodynamic properties of superconductors subjected to magnetic fields is important from both the fundamental and technical points of view. Not only can it provide a test for any plausible microscopic theory of superconductivity but it can also yield information on the material parameters important for many of the technological applications. After the advent of the high-Tc superconductors (Bedaaorz and Muller 1986; Chu et al 1987) , a new, highly sensitive method of studying the response of superconductors to electromagnetic radiation has come into vogue. It is based on the observation (Bhat et al 1987a, b) that when examined using conventional continuous wave (CW) electron paramagnetic resonance (EPR) and nuclear magnetic resonance (NMR) spectrometers, the new superconductors exhibit at low magnetic fields, in the superconducting state, intense signals even with minuscule amounts of the samples. The high sensitivity of the technique arises because of the magnetic field modulation and lock-in detection commonly used in the CW EPR and NMR spectrometers. In the absence of hysteresis, the technique yields the field derivative, dP/dH, of the power absorbed by the sample. The properties of these derivative signals are very sensitively dependent on temperature, applied magnetic field, and quite often on the nature and quality of the samples. First observed in ceramic samples of YBa2Cu3OT_ x and Yo.~5 Lu0.25Ba2Cu3OT-x by us (Bhat et al 1987a, b) this phenomenon is found to occur in different forms of these materials like single crystals and thin films as well as the ceramics. Keeping up with the pace of the activity in other areas of superconductivity research, over the last seven years a large number (> 150) of papers have appeared on this subject (for an early review see Blazey 1990). As a consequence, many of the earlier uncertainties regarding the nature of the phenomenon have been clarified. In this article, we plan to indicate the applications of the technique to two specific cases of importance to materials research, namely the measurement of the critical current density Jc and the characterization of the samples for the S V Bhat presence of weak links and the determination of the nature of the weak kinks that are present.
Early experimental results
The first observation of the non-resonant microwave absorption phenomenon in the high-T c superconductors was actually made during an attempt to study the EPR of Cu z + in ceramic samples of YBa2Cu30T_x. The attempt was motivated by the fact that EPR is known, from the earlier studies of conventional superconductors (Baberschke 1976) , to be one of the useful techniques to study superconductivity. In our initial experiments (Bhat et al 1987a) it was observed that a signal with an anisotropic g parameter of ,-~ 2 and attributable to Cu 2+ ion was present in the normal state of the compound. The signal disappeared below Tc accompanied by an increase in the spectrometer noise. [Now it is well established that a pure single-phase superconducting material does not give rise to any Cu 2 ÷ EPR signal either in the normal state or in the superconducting state. Some of the possible reasons for this 'EPR silence' in these materials are discussed by Mehran and Anderson (1989) . Very interestingly, however, an intense signal (figure 1) appeared just below Tc centred around zero magnetic field and continued to evolve in the superconducting state. The following properties of this signal were noted:
(i) The signal was very narrow (,-, 10Oe) and much stronger than the g ~ 2 signal and disappeared on warming the sample to T > To. (ii) During warming, while the intensity of the signal went on decreasing, a few degrees below T c the phase of the signal reversed. (iii) For low modulation amplitudes, the signals for the forward and the backward magnetic field sweeps showed pronounced hysteresis, in as much as the phases of signals for the two opposite scans were completely opposite. 
